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(54) METHOD AND APPARATUS FOR CUTTING OPTICAL FIBRE 



(57) A method and apparatus for cutting optical fibre 
are provided which can cut optical fibre smoothly and 
perpendicularly to the axis of the optical fibre. A ferrule 
(21) is held by a holder (14). which is supported inclina- 
ble with respect to a body (12) of the cutting apparatus 
(1 1). and an end of an optical fibre (20) projecting from 
an end surface of the ferrule (21) is held by a clamp (16) 
to apply a tension force. The holder (14) is inclined to 



bend the optical fibre (20), and a cutting blade (28) is 
arcuately moved, while abutting against an outer 
periphery of a base inside of the bent portion of the opti- 
cal fibre (20), to form an arcuate notch (20a). Thereaf- 
ter, the holder (14) is inclined in a reverse direction to 
bend the optical fibre (20) in a reverse direction to 
thereby cut the optical fibre (20). 
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Description 

TECHNICAL FIELD 

The present invention relates to a cutting method s 
wherein an end portion of an optical fiber is held by a 
ferrule and then a part of the optical fiber projecting from 
the end face of the ferrule is cut off so that the cut sec- 
tion will have a smooth surface along the end face of the 
ferrule, and a cutting machine. 

BACKGROUND AF{T 

For connection of optical fibers to be used for opti- 
cal communications or connection of an optical fiber 
with e.g. a light-emitting element or a light-receiving ele- 
ment, it is required that before the connection, end faces 
of the optical fibers are butted to each other or an end 
face of the optical fiber and e.g the light-emitting ele- 
ment or light-receiving element are butted to each other. 

For this purpose, a holder of cylindrical shape 
called ferrule is attached to an end portion of the optical 
fiber, and the holder is inserted into an optical connector 
or the like for connection. In this case, it is required to 
cut a part of the optical fiber projecting from the end 
face of the ferrule so that the cut section will have a 
smooth surface along the end face of the ferrule. 

As the cutting method, various methods have here- 
tofore been proposed. However, in order to avoid the 
necessity of polishing the end face of the optical fber 
after cutting, a cutting technic has been desired by 
which the cut section will be smooth. 

As one of such a technic, a method has been pro- 
posed in Japanese Unexamined Patent Publication No. 
63-168603 wherein an optical fiber Is cut by making a 
cut around a bare optical fiber while applying a tension 
to the bare optical fiber. 

Further. Japanese Unexamined Patent Publication 
No. 6-148436 discloses a machine for cutting an optical 
fiber which comprises a fen'ule-holding means through 
which a fen-ule is inserted for holding and the slant 
angle of which is changeable; a chucking means for 
chucking a fonvard end portion of the optical fiber pro- 
jecting from the ferrule; a cutting means for cutting the 
portion of the optical fiber projecting from the ferrule 
along the end face of the ferrule; and a slant angle-finely 
adjusting means for finely adjusting the slant angle of 
the ferrule-holding means, wherein the slant angle of 
the ferrule-holding means is finely adjusted by means of 
the slant angle-finely adjusting means depending upon 
the type or diameter of the optical fiber, to bend the opti- 
cal fiber in the vidnity of the end face of the ferrule, and 
the bending portion is cut by means of the cutting 
means. The cutting means is constructed so that the 
optical fiber is cut at the stretched side of the bending 
portion. 

Further. Japanese Unexamined Patent Publication 
No. 4-123009 discloses a method for cutting a fonvard 



end portion of an optical fiber which comprises attach- 
ing an optical fiber to a fen^ule so that the fonward end 
portion of the optical fiber will slightly project: clamping 
the forward end of the optical fiber while applying a pull- 
ing force to the optical fiber by means of a clamping 
means; while keeping this state, slanting the optical 
fiber relative to the central axis of the ferrule from the 
site corresponding to the fonward end face of the ferrule: 
making a cut at the inner side of the slanting portion of 
the optical fiber along the fonvard end face of the fer- 
rule; and then slanting the fonward end portion of the 
optical fiber toward the opposite side while keeping the 
state where a pulling force is applied to the optical fiber. 

However, the cutting method as disclosed In Japa- 
nese Unexamined Patent Publication No. 63-168603 Is 
a method for cutting the optical fiber by making a cut 
around the optical fiber while simply pulling the optical 
fiber straightfonward, and therefore has problems that 
the length of the cut and the smoothness of the cut sec- 
tion tend to be unstable due to the in'egularity of e.g. 
pulling force or depth of the cut. 

Further, in the cutting machine as disclosed in Jap- 
anese Unexamined Patent Publication No. 6-148436, 
an optical fiber is bent and a cut is made at the outer 
side of the bending portion for cutting. However, since 
the cut Is made at the bending state and, at the same 
time, the cutting is conducted, the cut section after cut- 
ting Is unlikely to be perpendicular to the axis of the opti- 
cal fiber, i.e. in many case, be cut obliquely, which leads 
to a problem that optical losses are likely to arise. 

Further, in the cutting method as disclosed in Japa- 
nese Unexamined Patent Publication No. 4-123009. an 
optical fiber is bent toward a predetermined direction 
white applying a tension to the optical fiber, and a cut is 
made at the inner side of the bending portion, and then 
the optical fiber is bent toward opposite direction for cut- 
ting. However, since a cutter is pressed against the opti- 
cal fiber to make a cut at such a level that a scratch is 
simply formed at one portion, tiiere are problems that 
when the optical fiber is bent toward the opposite direc- 
tion, the cut section after cutting is unlikely to be per- 
pendicular to the axis of the optical fiber, i.e. in many 
case, be cut obliquely, as in the above conventional 
technics. Further, since the contact point of the cutter 
and the optical fiber is limited to one point, there is a 
problem that adequate durability of the cutter can not be 
obtained. 

Accordingly, the object of tiie present invention is to 
provide a method for cutting an optical fiber by which a 
part of the optical fiber projecting from the ferrule is cut 
off so that the cut section will be smooth and perpendic- 
ular to the axis of the optical fiber, and a cutting 
machine. 

DISCLOSURE OF THE INVENTION 

To accomplish tiie above objects, in the first aspect, 
tiie present invention provides a method for cutting an 
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optical fiber which comprises inserting an optical fiber 
into a ferrule so that the optical fiber is held by the fer- 
rule and the optical fiber projects in a predetermined 
length from an end face of the ferrule, and then cutting 
the projecting portion of the optical fiber along the end 5 
face of the ferrule, which is characterized by holding the 
ferrule and the projecting portion of the optical fiber, 
respectively, to apply a pulling force to the optical fiber; 
slanting an axis of the ferrule relative to the pulling 
direction of the optical fiber to bend the projecting por- 
tion of the optical fiber relative to the axis of the ferrule; 
making an arcuate cut at an inner side of the bending 
portion along the circumference of a basal portion of the 
projecting portion of the optical fiber; and then slanting 
the axis of the ferrule toward the direction opposite to 
the above slanted direction with respect to the pulling 
direction of the optical fiber to bend the projecting por- 
tion of the optical fiber toward the direction opposite to 
the above slanted direction with respect to the axis of 
the ferrule, thereby cutting the optical fiber along the 
end face of the ferrule. 

Further, in the second aspect, the present invention 
provides a machine for cutting an optical fiber wherein 
an optical fiber is inserted into a ferrule so that the opti- 
cal fber is held by the fen^ule and the optical fiber 
projects in a predetermined length from an end face of 
the ferrule, and then the projecting portion of the optical 
fiber is cut along the end face of the ferrule, which is 
characterized by comprising a holder which is sup- 
ported in a slantingly movable fashion relative to the 
machine main body and holds the ferrule in a detacha- 
ble fashion; a clamp which holds the projecting portion 
of the optical fiber projecting from the end face of the 
ferrule and applies a pulling force to the optical fiber; 
and a cutting blade which is attached to the holder and 
moves arcuately while butting the blade against the opti- 
cal fiber along the drcunrference of a basal portion of 
the projecting portion of the optical fiber. 

In the third aspect, the present invention provides a 
machine for cutting an optical fiber wherein the holder 
comprises a plate-like member having a holding hole 
which fittingly holds the ferrule, which is supported in a 
slantingly movable fashion, relative to the machine main 
body, by means of a supporting axis which is perpendic- 
ular to the axis of the ferule held in the holding hole, 
and Is rotatively urged in a predetermined direction by 
means of a first elastic means, wherein a cam member 
is butted to the plate-like member In the direction of the 
rotation applied, and the holder is slantingly operated by 
moving the cam member. 

In the fourth aspect, the present invention provides 
a machine for cutting an optical fiber wherein a lever is 
disposed to the holder, which is pivotaily mounted by 
means of a supporting axis provided parallel to the axis 
of the ferrule and is rotatively urged in a predetermined 
direction by means of a second elastic means; a one 
side portion of the cutting blade is pivotaily attached at 
the forward end of the lever; and a third elastic means is 



disposed for pressing the cutting blade against the cir- 
cumference of the basal portion of the projecting portion 
of the optical fiber, wherein by rotating the lever against 
the second elastic means, the cutting blade is moved 
arcuately while butting the blade to the optical fiber 
along the circumference of the basal portion of the pro- 
jecting portion of the optical fiber. 

In the fifth aspect, the present invention provides a 
machine for cutting an optical fiber wherein the machine 
is constructed so tiiat the lever is linkingly moved with 
the cam member and, by moving the cam member, the 
following operations can continuously be conducted: an 
operation of slanting the holder toward a predetermined 
direction to bend the projecting portion of tiie optical 
fiber toward a predetermined direction; an operation of 
moving tiie cutting blade arcuately while butting tiie cut- 
ting blade to the inner side of the bending portion of the 
optical fiber; and an operation of slanting the holder 
toward the direction opposite to the above direction to 
bend the optical fiber toward the direction opposite to 
the above direction. 

In the sixth aspect, the present invention provides a 
machine for cutting an optical fiber wherein tine cutting 
blade comprises a U-shaped frame member, one side 
portion of which is pivotaily attached to the lever, and a 
blade main body which is disposed within the frame 
member and is pivotaily mounted via a supporting axis 
which is perpendicular to the axis of the ferrule, wherein 
an elastic pressing means Is Interposed between the 
holder and the blade main body, to urge the blade main 
body 50 that an edge of the blade main body is butted to 
the circumference of the projecting portion of the optical 
fiber adjacent to the end face of the ferrule. 

Further, in the seventii aspect, the present inven- 
tion provides a machine for cutting an optical fiber 
wherein tiie edge of tiie blade main body has a shape 
chamfered along a planar face parallel to tiie end face of 
the ferrule. 

According to the optical fiber-cutting method in the 
first aspect of the present invention, while applying a 
pulling force to the optical fiber, the axis of tiie ferrule is 
slanted to bend the optical fiber and an arcuate cut is 
made along the circumference of the basal portion of 
the projecting portion of the optical fiber from the inner 
side of the bending portion. When the cut is made at the 
inner side of the bending portion as above, no force is 
applied in a direction of opening the cut, and the optical 
fiber will not be cut in two at once. Then, when the axis 
of the ferrule is slanted toward the opposite direction to 
bend the optical fiber toward the opposite direction, the 
cut is opened and the optical fiber is instantaneously cut 
in two. 

In this case, since the cut is made arcuately along 
the circumference of the basal portion of the projecting 
portion of the optical fiber, the cut section of the optical 
fiber is formed to be perpendicular to the axis of the 
optical fiber and have a properly smooth surfece witii 
good reproducibility. Further, since the cutting is con- 
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ducted while applying a tension to the optical fiber, the 
optical fiber shrinks after cutting and moves back to the 
inside of the ferrule, whereby the end face of the optical 
fiber no longer projects from the end face of the ferrule. 
Accordingly, there is no need to polish the end face of 5 
the optical fiber after cutting, and excellent optical con- 
nection can be conducted with less optical loss. 

Further, according to the optical fiber-cutting 
machine in the second aspect of the present invention, 
an optical f ber can be cut by holding a ferrule through 10 
which the optical fiber is inserted and supported, by 
means of a holder; holding the projecting portion of the 
optical fiber projecting from the ferrule by means of a 
clamp to apply a pulling force: while keeping this state, 
slanting the holder to bend the optical fiber toward a is 
predetermined direction; making an arcuate cut at the 
circumference of the basal portion of the optical fiber by 
moving the cutting blade arcuately while butting the cut- 
ting blade to the inner side of the optical fiber; and then 
slanting the holder toward the direction opposite to the 20 
above to bend the optical fiber toward the direction 
opposite to the above. Namely, the cutting method of 
the first aspect of the present invention can be con- 
ducted with good operation efficiency 

According to the optical fiber-cutting machine in the 2s 
third aspect of the present invention, slanting operation 
of the holder is conducted by moving the cam member, 
whereby it becomes possible to conduct the slanting 
operation of the holder properly and rapidly. 

According to the optical fiber-cutting machine in the 30 
fourth aspect of the present invention, when the lever is 
rotated against the second elastic means, tiie cutting 
blade is pulled by the lever and moved together with the 
lever, whereas the cutting blade is urged by the third 
elastic means so tiiat the edge thereof would be butted 35 
to the optical fiber, whereby the cutting blade moves 
arcuately along the circumference of the optical fiber 
while butting the edge to the optical fiber. As a result, it 
is possible to form an arcuate cut along the circumfer- 
ence of the optical fiber properly and rapidly. 40 

According to the optical fiber-cutting machine in the 
fifth aspect of tiie present invention, only by moving the 
cam member, the following operations can continuously 
be conducted: an operation of slanting the holder 
toward a predetermined direction to bend the projecting 45 
portion of the optical fiber toward a predetermined 
direction; an operation of moving the cutting blade arcu- 
ately while butting the cutting blade to the inner side of 
the bending portion of tiie optical fiber; and an operation 
of slanting the holder toward the direction opposite to so 
the above to bend the optical fiber toward the direction 
opposite to tiie above. Accordingly, it is possible to con- 
duct the cutting of the optical fiber rapidly with good 
operation efficiency 

According to the optical fiber-cutting machine in the ss 
sixtii aspect of the present invention, the edge of the 
blade main body of the cutting blade is pressed against 
a portion of tiie optical fiber which abuts to the end face 
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of the ferrule by means of the elastic pressing means, 
whereby the optical fiber can be cut at the position as 
close as possible to the end face of the ferrule, and it is 
therefore possible to securely prevent the terminal cut 
end portion of the optical fiber from projecting from the 
end face of tiie ferrule. 

According to the optical fiber-cutting machine in the 
seventh aspect of the present invention, the edge of tiie 
blade main body has the shape chamfered along the 
planar face parallel to the end face of the fen^ule, 
whereby it is possible to prevent the edge from contact- 
ing with the end face of the ferrule and damaging the 
fenule and the edge itself. 

BRIEF EXPLANATION OF THE DRAWINGS 

Rgs. 1 is a plane view showing an operation mech- 
anism of a holder and a cutting blade in one example of 
the optical fiber-cutting machine of the present inven- 
tion, from the back face side. 

Figs. 2 is a side elevational view showing an opera- 
tion mechanism of a holder and a cutting blade in the 
same example. 

Figs. 3 is an enlarged view illustrating a shape of 
tiie edge of tiie cutting blade in the same example. 

Rg. 4 is a view illustrating tiie state when tiie forma- 
tion of a cut of the optical fiber starts, by means of the 
cutting blade in the same example. 

Rg. 5 is a view illustrating the state during the for- 
mation of the cut of the optical fiber, by means of ttie 
cutting blade in the same example. 

Fig. 6 is a view illustrating the state at tiie comple- 
tion of the formation of the cut of the optical fiber, by 
means of the cutting blade in tiie same example. 

Fig. 7 is a sectional view showing the shape of tiie 
cut of the optical fiber in the same example. 

Fig. 8 is a perspective view showing the entire opti- 
cal fiber-cutting machine of the same example. 

Rg. 9 is an elevational sectional view showing the 
entire optical fiber-cutting machine of the same exam- 
ple. 

Rg. 10 is a perspective view showing the slanting 
state of tiie holder when making a cut in the optical fiber 
by means of the optical fiber-cutting machine of the 
same example. 

Fig. 11 is a perspective view showing the slanting 
state of tiie holder when bending tiie optical fiber toward 
the opposite direction by means of the optical fiber-cut- 
ting machine of the same example. 

Fig. 1 2 is a partial sectional view showing tiie bend- 
ing state of the optical fiber when making a cut in the 
optical fiber by means of the optical fiber-cutting 
machine of tiie same example. 

Rg. 1 3 is a partial sectional view showing the bend- 
ing state of the optical fiber when bending the optical 
fiber toward the opposite direction to cut tiie optical fiber 
by means of the optical fiber-cutting machine of tiie 
same example. 
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BEST MODE FO R CARRYING OUT THE INVENTION 

Figs. 1 to 13 show an example of the optical fiber- 
cutting machine of the present invention. 

Figs. 1 is a plane view showing an operation mech- s 
anism of a holder and a cutting blade, from the back 
face side. Figs. 2 is a side elevational view showing an 
operation mechanism of a holder and a cutting blade. 
Figs. 3 is an enlarged view illustrating a shape of the 
edge of the cutting blade. Fig. 4 Is a view illustrating the io 
state when the formation of a cut of the optical fiber 
starts, by means of the cutting blade. Fig. 5 is a view 
illustrating the state during the formation of the cut of the 
optical fiber, by means of the cutting blade. Fig. 6 is a 
view illustrating the state at the completion of the forma- is 
tion of the cut of the optical fiber, by means of the cutting 
blade in the same example. Fig. 7 is a sectional view 
showing the shape of the cut of the optical fiber Fig. 8 is 
a perspective view showing the entire optical fiber-cut- 
ting machine. Fig. 9 is an elevational sectional view 20 
showing the entire optical fiber-cutting machine. Fig. 10 
is a perspective view showing the slanting state of the 
holder when making a cut in the optical fiber by means 
of the cutting blade. Fig. 11 is a perspective view show- 
ing the slanting state of the holder when bending the 2s 
optical fiber toward the opposite direction. Fig. 12 is a 
partial sectional view showing the bending state of the 
optical fiber when making a cut in the optical fiber. Fig. 
13 is a partial sectional view showing the state where 
the optical fiber is bent toward the opposite direction to 30 
cut the optical fiber. 

As shown in Fig. 8, this optical fiber-cutting 
machine 11 comprises a machine main body 12 having 
a square pillar shape as a whole, a plate-like holder 14 
which is attached in a slantingly movable fashion to one 3S 
end face of the machine main body 12 through a sup- 
porting axis 13, and a clamp 16 slldably disposed along 
a guide groove 15 formed in a longitudinal direction of 
the machine main body 12. 

With also reference to Figs. 1 and 2 for explaining 40 
the holder 14 in detail, the holder 14 has a holding hole 

22 through which inserted is a fenrule 21 having an opti- 
cal fiber inserted therein. At the innermost end portion 
of the holding hole 22. a daw portion 22a is disposed 
which fits to the end face of the ferrule 21 . The ferrule 21 45 
is inserted in and held by the hoMing hole 22 while fit- 
ting its circunrrference at the end face to the claw portion 
22a. 

Further, with also reference to Fig. 9, the holder 14 
is rotatably supported at its both side face portions of its so 
one side by means of a supporting axis 13 which is 
inserted from the machine main body 12. At one end of 
its opposite side, the holder 14 has a projection portion 

23 to which a roller cam 41 of a cam member 40 is 
butted. Further, the holder 14 is urged in such a direc- ss 
tion that the holder 14 would be usually closed, i.e. in 
such a direction that the holder 14 would be butted to 
the cam member 40 by means of an extension coil 



spring 24 disposed with tension between the holder 14 
and the machine main body 12. The extension coll 
spring 24 constitutes the first elastic means of the 
present invention. 

With reference to Rgs. 1 and 2 again, at the back 
face of the holder 14, one end 26a of a T-shaped lever 
26 is rotatably attached through a supporting axis 25 
which is in parallel to tiie axis of the ferrule 21 held by 
tiie holder 1 4. An extension coil spring 27 is provided for 
connection between ttie holder 14 and a pin 36 dis- 
posed at other end portion 26a of the lever 26, and 
always rotatively urges the lever 26 in a clockwise direc- 
tion in Fig. 1. The above extension coil spring 27 consti- 
tutes the second elastic means of the present invention. 

A cutting blade 28 comprises a U-shaped frame 
member 29 having its one side portion pivotally 
mounted by means of an axis 32 at an other end portion 
26c of the le^er 26, and a blade main body 30 pivotally 
mounted by means of an axis 31 (reference may be 
made to Fig. 2) which is disposed within the frame 
member 29 and is perpendicular to the axis of the fer- 
rule 21. And, a ball plunger 33 internally butting to the 
holder 14 is butted to the back face of the blade main 
body 30 to urge tiie blade main body 30 so that the edge 
30a of the blade main body 30 would be butted to a 
basal portion of tiie optical fiber 20 which is adjacent to 
the end face of the ferrule 21 . 

Further, to the holder 14. an open spring 35 having 
a pair of spring pieces 35a, 35b is attached via a sup- 
porting axis 34, wherein the spring piece 35a is butted 
to the back face of the frame member 29 of the cutting 
blade 28 and the other spring piece 35b is butted to a 
stepped portion 14a of the holder 14 so tiiat the edge 
30a of the blade main body 30 of tiie cutting blade 28 
would be pressed against the optical fiber 20. The open 
spring 35 constitutes the third elastic means of the 
present invention. 

Meanwhile, as shown in Fig. 3, a portion 30b adja- 
cent to the edge 30a of the back face of the blade main 
body 30 has a shape chamfered along a face P which is 
in parallel to the end face of tiie ferrule 21 , to prevent the 
edge 30a from contacting witii the end face of the fer- 
rule 21 so tiiat the edge 30a itself and the ferrule 21 
would not be damaged. 

As shown in Figs. 8 and 9, the cam member 40 is 
urged in ttie arrow 6 direction in Fig. 9 by means of a 
compression coil spring 42 interposed between the cam 
member 40 and the machine main body 12. Further, to 
the cam member 40, a guide rod 43 for slidably guiding 
it is disposed, and the guide rod 43 is inserted into a 
guide hole 44 of the machine main body 12. Further, a 
daw piece 45 is attached to tiie cam member 40, and 
when tiie cam member 40 is siidden toward the arrow C 
direction in Fig. 9 against the compression coil spring 
42, this claw piece 45 is engaged with the pin 36 in Fig. 
1 to rotate the lever 26 in the arrow A direction in Fig. 1 . 

And, when the cam member 40 is siidden and 
aamed in tiie anw C direction in Fig. 9 against the 



5 



9 EP0 856 751 A1 1 



compression coil spring 42, so that the roller cam 41 of 
the cam member 40 would dimb over the projection 23 
of the holder 14. a side portion of the holder 14 at the 
opposite side of the supporting axis 13 sinks, whereby 
the ferrule 20 is slightly slanted in the arrow D direction 
as shown in Fig. 10. Fig. 12 is a cross-sectionat view 
showing this state, and the D direction in Fig. 10 corre- 
sponds to the D direction in Fig. 12. 

Further, when the cam member 40 is slidden and 
completely cramed in the arrow C direction in Fig. 9, 
and then slidden so that it would return in the arrow B 
direction by the resilience of the compression coil spring 
42 and the roller cam 41 of the cam member 40 would 
be stuck on the projection 23 of the holder 14, the side 
portion of the holder 14 at the opposite side of the sup- 
porting axis 13 rises upward and the ferrule 20 slants in 
the arrow E direction i.e. reverse to the above, as shown 
in Fig. 1 1 . Fig. 13 is a sectional view showing this state, 
and the E direction in Fig. 1 1 corresponds to tiie E direc- 
tion in Rg. 13. 

With reference to Figs. 8 and 9 again, the clamp 16 
has a base portion 50 inserted into the guide groove 15 
and a lever 51 rotatably attached to the base portion 50 
via a supporting axis 52. and tiie fonvard end portion 
50a of tiie base portion 50 and the fbnvard end portion 
51 a of the lever 51 constitute tiie damp portion. Further, 
by means of a compression coil spring 53 interposed 
between the base portion 50 and the lever 51 . tiie lever 
51 is always urged in such a direction that the damp 
portion would be closed. 

Further, to the reanward end portion of the base 
portion 50, one end 54a of the extension coil sprig 54 is 
fixingly inserted, and another end 54b of the extension 
coil spring 54 is fixed to the inner wall of the guide 
groove 15 of tiie machine main body 12. As a result, the 
clamp 16 is always pulled rearv/ard (lower portion in Fig. 
9) by means of the extension coil spring 54. 

Between the lower side of the base portion 50 of the 
clamp 16 and the bottom wall of the guide groove 15. a 
long rod-like movable menrtber 60 is disposed. The mov- 
able member 60 is always urged so tiiat it butts to the 
clamp 16 by means of a plurality of compression coil 
springs 61 interposed between the movable member 60 
and tiie bottom wall of tiie guide groove 15. Further, at 
the rear portion of the movable member 60, a projection 
62 which projects toward tiie lever 51 of the clanp 16, is 
formed, and into a guide hole 63 formed therein, a guide 
rod 64 projecting from tiie bottom wall of the guide 
groove 15 is inserted. The guide rod 64 supports the 
movable member 60 so that the movable member 60 
would be moved in the arrow E or F direction in Fig. 9. 

Further, at a part of tiie machine main iaody 12 in 
the vicinity of the fonward end portion of the movable 
member 60. a patting rod 70 is rotatably attached via a 
supporting axis 71. The patting rod 70 is rotatively 
urged toward the direction as shown by the imaginary 
line in Fig. 9 by means of an extension coil spring 72 
disposed with tension between one end of the patting 



rod 70 and ttie machine main body 12. When the patting 
rod 70 Is rotated against tiie extension coil spring 72 so 
that it would extends along the longitudinal direction of 
the movable member 60, the patting rod 70 is engaged 

5 with a fonn/ard end portion 60a of tiie movable member 
60 and held at the rotated position. 

The patting rod 70 is released from tiiis engage- 
ment when the movable member 60 is moved in the 
arrow F direction in Fig. 9, and rotated to the position as 

10 indicated by the imaginary line in Fig. 9 by a resilience 
of the extension coil spring 72, whereby the cut and 
removed optical fiber held by the fonvard end portions 
50a, 51a of the clamp 16 will be struck down into a 
scrap-receiving hole portion formed at the base portion 

IS 50 of the damp 1 6 and not shown in tiie drawings. 

Then, an example of tiie optical fiber-cutting 
method of the present invention using the optical fiber- 
cutting machine having the above structure, will be 
explained. 

20 Firstiy, the optical fiber 20 is inserted into and held 
by tiie ferrule 21 so tiiat the fonA^ard end portion of tiie 
optical fiber 20 slightiy projects from tiie end face of the 
ferrule 21. As such ferrule 21, various conventional 
ones may be used, and. for example, the one described 

25 in Japanese Patent Application No. 6-329979 filed by 
the applicants is preferably used. The optical fiber is 
clamped by a pair of hollow members of tiie fen'ule, 
each having a cross-section of a semicircular form, and 
tiie circumference of the hollow members is pressed by 

30 a cylindrical holder so that the optical fiber would be 
damped and held via the hollow members. 

The optical fiber 20 is held by the fenrule 21 as 
above, and then the ferrule 21 is inserted into the hold- 
ing hole 22 of tiie holder 14 and the end face of the fer- 

35 rule 21 is fittingly held by tiie claw portion 22a of tiie 
holding hole 22. 

Then, ttie lever 51 of the damp 16 is pressed down 
against the extension coil spring 53 to open the fonnrard 
end portions 50a. 51a of the clamp 16, and then at this 

40 state, the damp 16 is pulled and slidden toward the 
holder 14 along the guide groove 15 against the exten- 
sion coil spring 54. The patting rod 70 located at the 
position indicated by the imaginary line in Fig. 9 is 
tiiereby pressed by the forward end portion of the clamp 

45 16 and rotated to the position indicated by the solid line 
in Fig. 9 against the extension coil spring 72. At tiiis 
time, the lever 51 presses down the projection 62 of tiie 
movable member 60. by which the fonward end portion 
60a of the movable member 60 is moved back to the 

so position at which it would not interfere the base portion 
of the patting rod 70, whereby tiie patting rod 70 can be 
rotated. 

At tiiis state, the fonward end portion of the optical 
fiber 20, projecting from tiie end face of the ferrule 21 . is 
55 inserted between the fonward end portions 50a. 51a of 
the clamp 16, and when ttie lever 51 is released to 
return tiie lever 51 back to the original position by the 
resilience of the compression coil spring, the projecting 
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portion of the optical fiber 20 Is clamped by the forward 
end portions 50a. 51a of the clanp 16. Further, the 
clamp 16 is returned back reanward by means of the 
extension coil spring 54, and pulls the optical fiber 20 to 
impart a tension to the optical fiber 20. Further, when 
the lever 51 returns to the original position, the movable 
member 61 is returned to the original position by the 
resilience of the compression coil spring 61 , and the 
base portion of the patting rod 70 engages with the for- 
ward end portion 60a of the movable member 60, 
whereby the patting rod 70 is held at the position as indi- 
cated by the solid line In Rg. 9. 

Then, the cam member 40 is cramed in the arrow C 
direction in Fig. 9 against the compression coil spring 
42. When the roller cam 41 of the cam member 40 
climbs over the projection 23 of the holder 14, the side 
portion of the holder 14 at the opposite side of the sup- 
porting axis 13, sinks downward so that the holder 
would slant as shown in Fig. 10. As a result, as shown 
in Fig. 12, the ferrule 21 slants toward the D direction in 
the figure, whereby the optical fiber 20 one end of which 
is held by the ferrule 21 and another end of which is held 
and pulled by the clamp 16. is bent, and the edge 30a of 
the blade main body 30 of the cutting blade 28 is butted 
to the basal portion at the inner side of the bending por- 
tion. 

At the above state, when the cam member 40 is fur- 
ther cramed, the claw piece 45 attached to the cam 
member 40 (reference may be made to Fig. 9) engages 
with the pin 36 of the lever 26 (reference may be made 
to Fig. 1) to rotate the lever 26 In the arrow A direction in 
Fig. 1 . At this time, the edge 30a of the blade main body 
30 of the cutting blade 28 is buttingly pressed against 
the optical fiber 20 by the resilience of the open spring 
35. Further, the edge 30a of the blade main body 30 is 
buttingly pressed to the position adjacent to the end 
face of the ferrule 21 of the optical fiber 20. 

As the lever 26 rotates in the arrow A direction, the 
edge 30a of the blade main body 30 of the cutting blade 
28 moves arcuately along the circumference of the opti- 
cal fiber 20 as shown in Figs. 4 to 6. to make an arcuate 
cut at the circumference of the optical fiber 20. As a 
result, an arcuate cut 20a is formed on the optical fiber 
20 as shown in Fig. 7. Since the cut 20a is formed at the 
inner side of the bending portion of the optical fber 20 
in Fig. 12, the optical fiber 20 is not broken at this time. 

After the cam member 40 is aamed as above, 
when the cam member 40 is released, the cam member 
40 moves in the arrow B direction in Fig. 9 to return to 
the original position by the resilience of the compression 
coil spring 42. During the cam member 40 returns, the 
roller cam 41 of the cam member 40 is stuck on the pro- 
jection 23 of the holder 14 (accurately, the roller cam 41 
pushes up the projection 23), whereby the side portion 
of the holder 14 at the opposite side of the supporting 
axis 13 is pushed upward to slant the holder 14 as 
shown in Fig. 11. 

As a result, the ferrule 21 slants toward the E direc- 



tion as shown in Fig. 13, whereby the optical fiber 20 
one end of which is held by the fen'ule 21 and another 
end of which is held and pulled by the clamp 16 is bent 
toward the reverse direction of the case of Fig. 12, i.e. 

5 toward such a direction that the arcuate cut 20a formed 
on the optical fiber 20 would open, and a broken line is 
thereby formed at once along the arcuate cut 20a of the 
optical fiber 20 to cut (broken) the optical fiber 20. 
As mentioned above, the optical fiber 20 is cut (bro- 

10 ken) along the arcuate cut 20a. Accordingly, the cut sec- 
tion has a smooth surface for which no post-polishing is 
required, and is perpendicular to the axis of the optical 
fiber 20. As the result, it is possible to reduce the optical 
loss when the optical fibers 20 are connected to each 

75 other, or the optical fiber 20 is connected to e.g. a light- 
emitting device or a light-receiving device via e.g. a con- 
nector. 

When the optical fiber is cut as mentioned above, 
the clamp 16 is drawn backward by the resilience of the 

20 extension coil spring 54. At this state, when the lever 51 
of the clamp 16 is pressed down against the compres- 
sion coil spring 53. the fonn/ard end portions 50a, 51a of 
the clamp 16 is opened, and at the same time, the pro- 
jection 62 is pressed by the lever 51 to move the mova- 

25 ble member 62 in the arrow F direction in Fig. 9. As a 
result, the engagement between the fbnA/ard end por- 
tion 60a of the movable member 60 and the base por- 
tion of the patting rod 70 is unlocked, whereby the 
patting rod 70 is rotated to the position as indicated by 

30 the Imaginary line in Fig. 9 by the resilience of the exten- 
sion coil spring 72. to strike down the end portion as a 
scrap of the optical fiber 20, held by the forward end por- 
tions 50a, 51a of the clamp 16, into the scrap-receiving 
hole not shown in the figure. 

35 By repeating the above operation, the projecting 
end portion of the optical fiber 20 held by the ferrule 21 
can be cut rapidly by a simple operation. 

As mentioned above, according to the present 
invention, which comprises slanting the axis of the fer- 

40 rule while applying a pulling force to the optical fiber, to 
bend the optical fiber; moving the cutting blade arcu- 
ately along the circumference of the basal portion of the 
projecting portion of the optical fiber from the inner side 
of the bending portion to make an arcuate cut; and then 

45 slanting the axis of the ferrule toward the opposite direc- 
tion to bend the optical fiber toward the opposite direc- 
tion, by which the optical fiber is bent so that the cut 
would be opened, and cut (broken) at one. it is possible 
to effect the cutting operation so that the cut section 

50 would have a smooth surface for which no post-polish- 
ing is required after cutting and is perpendicular to the 
axis of the optical fiber. 



55 



Claims 

1. A method for cutting an optical fiber which com- 
prises inserting an optical fiber (20) into a fen'ule 
(21) so that the optical fber (20) is held by the fer- 
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rule (21) and the optical fiber (20) projects in a pre- 
determined length from an end face of the ferrule 
(21). and then cutting the projecting portion of the 
optical fiber (20) along the end face of the ferrule 
(21). which is characterized by: 5 

holding the ferrule (21) and the projecting por- 
tion of the optical fiber (20), respectively, to 
apply a pulling force to the optical fiber (20); 
slanting an axis of the fen-ule (21) relative to the 10 
pulling direction of the optical fiber (20) to bend 
the projecting portion of the optical fiber (20) 
relative to tiie axis of the ferrule (21); 
making a cut (20a) of an arcuate shape at an 
inner side of the bending portion along the dr- is 
cumference of a basal portion of the projecting 
portion of the optical ftoer (20); and 
tfien slanting ttie axis of the ferrule (21) toward 
tiie direction opposite to tiie above slanted 
direction with respect to the pulling direction of 20 
the optical fiber (20), to bend the projecting por- 
tion of the optical fiber (20) toward the direction 
opposite to the above slanted direction with 
respect to the axis of tiie ferrule, thereby cutting 
the optical fiber (20) along the end face of the 2s 
ferrule (21). 

2. A machine for cutting an optical fiber wherein an 
optical fiber (20) Is inserted into a ferrule (21) so 
that tiie optical fiber (20) is held by the ferrule (21) 30 
and the optical fiber (20) projects In a predeter- 
mined length from an end fece of tiie ferrule (21). 
and tiien the projecting portion of tiie optical fiber 
(20) is cut along the end face of the ferrule (21). 
which comprises: 35 

a holder (14) which is supported in a slantingly 
movable fashion relative to the machine main 
body (12) and holds the ferrule (21) in a 
detachable fashion ; 40 
a clamp (16) which holds the projecting portion 
of the optical fiber (20) projecting from the end 
face of the ferrule (21) and applies a pulling 
force to the optical fiber (20); and 
a cutting blade (28) which is attached to the 4S 
holder (14) and moves in an arc line while butt- 
ing the blade (30a) against tiie optical fiber (20) 
along the circumference of a basal portion of 
the projecting portion of the optical fiber (20). 

so 

3. The machine for cutting an optical fiber according to 
Claim 2. wherein the holder (14) comprises a plate- 
like member having a holding hole (22) which fit- 
tingly holds the ferrule (21). which is supported in a 
slantingly movable fashion, relative to tiie machine ss 
main body (12). by means of a supporting axis (13) 
which is perpendicular to the axis of the fenrule (21) 
held in the holding hole, and is rotatively urged in a 



predetermined direction by means of a first elastic 
means (24), wherein a cam member (40) is butted 
to the plate-like member in the direction of the rota- 
tion applied, and tiie holder (14) is slantingly oper- 
ated by moving tiie cam member (40). 

4. The machine for cutting an optical fiber according to 
Claim 2 or 3, wherein a lever (26) is disposed to the 
holder (14). which is pivotally mounted by means of 
a supporting axis (25) provided parallel to tiie axis 
of the ferrule (21) and is rotatively urged in a prede- 
termined direction by means of a second elastic 
means (27); a one side portion of the cutting blade 
(28) is pivotally attached at the fbnvard end of tiie 
lever (26); and a third elastic means (35) is dis- 
posed for pressing the cutting blade (28) against 
the circumference of the basal portion of the pro- 
jecting portion of tiie optical fiber (20), wherein by 
rotating tiie lever (26) against the second elastic 
means (27). the cutting blade (28) is moved in an 
arc line while butting the blade (30a) to tiie optical 
fiber (20) along the circumference of the basal por- 
tion of the projecting portion of tiie optical fiber (20). 

5. The machine for cutting an optical fiber according to 
Claim 4, wherein the machine is constructed so tiiat 
the lever (26) is linkingly moved with the cam mem- 
ber (40) as defined in Claim 3 and, by moving the 
cam member (40), the following operations can 
continuously be conducted: an operation of slanting 
tiie holder (14) toward a predetermined direction to 
bend the projecting portion of the optical fiber (20) 
toward a predetermined direction; an operation of 
moving the cutting blade (28) in an arc line while 
butting the cutting blade (28) to tiie inner side of the 
bending portion of the optical fiber (20); and an 
operation of slanting the holder (14) toward the 
direction opposite to tiie above direction to bend tiie 
optical fiber (20) toward the direction opposite to 
tiie above direction. 

6. The machine for cutting an optical fiber according to 
any one of Claims 3 to 5. wherein the cutting blade 
(28) comprises a U-shaped frame member (29), 
one side portion of which is pivotally attached to tiie 
lever (26). and a blade main body (30) which is dis- 
posed within the frame member (29) and Is pivotally 
mounted via a supporting axis (31) which is per- 
pendicular to the axis of the ferrule (21), wherein an 
elastic pressing means (33) is interposed between 
the holder (14) and the blade main body (30). to 
urge the blade main body (30) so that an edge 
(30a) of the blade main body (30) is butted to the 
circumference of the projecting portion of the opti- 
cal fiber (20) adjacent to the end fece of the fermle 
(21). 

7. The machine for cutting an optical fiber according to 
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Claim 6, wherein the edge (30a) of the blade main 
body (30) has a shape chamfered along a planar 
face parallel to the end face of the ferrule (21). 
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